Attenuated total reflectance infrared studies of liposome adsorption at the solid-liquid interface.
Interfacial interactions between liposomes and the solid-liquid interface (i.e. a ZnSe internal reflection element, modified to mimic a biological surface) were studied by Fourier transform infrared (FTIR) spectroscopy in attenuated total reflectance (ATR) mode. Both conventional liposomes, containing lecithin and cholesterol and Stealth liposomes containing poly(ethylene)glycol (PEG)5000- or PEG2000-lipids were investigated. IR bands due to the liposome components were observed to increase with time and enabled the liposome adsorption kinetics and thermodynamics to be quantified. The liposome solution conditions, surface properties and compositions have all been shown to influence liposome adsorption. Free energies of adsorption were determined to be in the range from -10.0 to -11.0 kJ mol(-1) and slightly reduced by PEG incorporation. The adsorption rate constant is decreased with increased solution pH and decreased ionic strength; this reflects the importance of electrostatics in controlling liposome adsorption. Increasing the level and molecular weight of PEG incorporation in the liposomes significantly reduced both the rate and extent of liposome adsorption; steric hindrance is considered to play a key role. Findings from this research will improve the understanding of liposome interaction during drug delivery, give insight into the actions of liposomes in the body and may form the basis for improved liposome formulations.